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H3yneHbI aKTHBHOCTH M CBOMCTBa aaeH03HHTpH(})0C(})aTa3 M rJTK)K030-6-C})0CCt)aTa3 
b MHTOXoropHajibHbix h MHKpocoMajibHbix (})paKUHHx uecTO ji Bothriocephalus scorpii. Han- 
6ojibinaH aKTHBHocTb 3thx (J)epMeHTOB Ha6jnoziajiacb b MHToxonapHajibHbix c})paKUM hx. 
H3yHeHO BJIMHHMe pa3JIHHHbIX MOHOB M 3(J)(J)eKTOpOB. HcnbITaHO fleMCTBHe 10 aHTrejlbMMH- 
THbix npenapaTOB Ha aKTHBHocTb cJ)epMeHTOB. Han6ojiee 3tJ)cJ)eKTHBHbiMM ajih ATOa3bi 
6buiM TpHXJiopoc})eH, 6hthohoji, okchhma, T-937 h T-1028, a ajih T-6-Oa3bi — okchhha, 
6hthohoji, f-937, f-1028, aueMHAOc^eH. 


YrJieBO/lHblH H 3HepreTMHeCKHH 06MeH reJlbMHHTOB 3HaHHTeJIbHO OTJIHHaeT- 
C5i ot no,ao6Horo o6MeHa no3BOHOHHbix, hto mo^kct 6biTb ochoboh jxjw pauno- 
HajibHoro noHCKa hobhx aHTrejibMHHTHbix npenapaTOB. OcHOBHbiM nyTeM KaTa- 
6ojiH3Ma yrjieBO/iOB b dojibinwHCTBe KJieTOK abjihctch rjinKOJiH3, b xojxq kotopo- 
ro c noMombio cJ)epMeHTOB rjinKOJiHTHHecKon noc;ie£OBaTe.JibHOCTH peaKunn 
rjnoK03a npeBpamaeTCB b nnpoBHHorpaAHyio KHCJiOTy. OdpaTHbin npouecc — 
npeBpameHne nnpyBaia b rjnoK03y (rjnoKOHeoreHe3) — Han6ojiee o6mnn nyTb 
6nocHHTe3a ynieBO,aoB. nocjieAHen HeodpaTHMon CTyneHbio rjnoKOHeoreHe- 
3a BBJineTCH o6pa30BaHne r;iK)K03bi H3 rjnoK030-6-(J)oc4)aTa (r-6-O), ocymecTB- 
jineMoe npn ynacTHH rjnoK030-6-(t)occt)aTa3bi (r-6-Oa3bi). Y3JiOBbiM momch- 
tom 3HepreTMHecKoro oSMeHa ABJineTCfl o6pa30BaHne n rn^pojin3 MOJieKyji ATO 
b MMTOxoHApnBx. MHTOxoHApnajibHaH a£eH03HHTpnc[)occ[)aTa3a (ATOa3a) 
HBJineTCB caMbiM BbicoKOMOJieKyjinpHbiM KOMnoHeHTOM ATOa3Horo KOMnjieKca. 
M3yHeHne bo3mo>khocth 6jiokhpobkh 3thx npoueccoB y rejibMMHTOB aHTrejib- 
MHHTHbiMn npenapaTaMH npe/iCTaBJiHeT 3HaHHTejibHbin npaKTnnecKnn MHTepec 
C TOHKH 3peHHH pa3pa60TKH BbICOKOHyBCTBHTeJIbHOM 6nOXMMMHeCKOM MO^eJlM 
Ajib npe/iBapHTejibHoro OTdopa npenapaTOB. HHC^opMaunH 06 ATOa3ax njiocKnx 
nepBen HeMHoroHncjieHHa b npoTHBononoxHOCTb oSmnpHbiM #aHHbiM no MJie- 
KonnTaiomHM, ApoxxaM n SaKTepHBM. Y TpeMaTO# Schistosoma mansoni , Fascio¬ 
la hepatica , Calicophoron ijimai, Eurytrema pancreaticum (EeHe/iMKTOB, 1982; 
CaBneHKO, 1983; EypeHMHa, 1993) h uecTO# Schistocephalus solidus, Penetrocep- 
halus ganapatii (Walker, Barrett, 1983; Dhandayuthapani, Nellaiappan, 1989) 
H3yHajincb b TKaHHx. C noMombio rncTOXHMHHecKHx Mera/iOB (J>epMeHT H3yHaji- 
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cn y uecTO jx w TpeMaTO# (Moczon, 1973; Cesari et al., 1981; Rahman et al., 
1981; Podesta, McDiarmid, 1982; Noel, Soares de Moura, 1986). YKopeHMjiocb 
MHeHwe, hto T-6-Oa3a cymecTByeT b neneHH m noHKax ^khbothmx, rjxe wrpaeT 
BaxcHyio pojib b ocBo6o>KAeHMM rjnoK03bi m rjnoK030-6-4)oc(i)aTa, KOTopbin npo- 
AyunpyeTCH H3 rjiHKoreHa m rjnoKOHeoreHHbix npe/uuecTBeHHMKOB. H3ynafl aK- 
TMBHOCTM H B03M0>KH0CTM (J)epMeHTa B MblllJUaX n03B0H0HHbIX H 6eCn03B0H0H- 

Hbix, CypxojiT h HbiouiojiM (Surholt, Newsholme, 1981) npHimiH k BbiBO^y, hto 
r-6-Oa3Han aKTHBHOCTb npncyTCTByeT b pa3JiMHHbix Mbiumax npe^CTaBMTejieH 
xcwBOTHoro uapcTBa. B KHnre Eapperra (Barrett, 1981) ecTb ^aHHbie o npw- 
cyTCTBMH T-6-Oa3bi b rejibMHHTax. 9tot (jDepMeHT 6biJi H3yneH b HeMara^ax 
(Srivastava et al., 1970a; Hutchinson, Fernando, 1974; Anwar et al., 1977), Tpe- 
MaTO^ax (Yusufi, Siddiqui, 1978; Sharma, Mandawat, 1983; Tielens et al., 1991; 
BbixpecTioK, BypeHHHa, 2001), uecTO/tax (Moczon, 1973; Korting, Barrett, 1977; 
McManus, Sterry, 1982; Humiczewska, 1989). 

UejibK) HacTonmeM pa6o™ nBnnejcn M3yneHHe aKTHBHOCTH h cbomctb a jxe- 
H03MHTpM(J)oc(J)aTa3 h rjiK)K030-6-(|)0C(|)aTa3 b uecTO/iax Bothriocephalus scorpii 
M3 OTp^a Pseudophyllidea Cams 1963, ceM. Bothriocephalidae Blanch, 1849, na- 
pa3MTMpyiomMx b nMjiopMHecKHX npn^aTKax 6biHKa Bpamrra (Myoxocephalus 
brandti) M3 3ajiHBa neTpa BejiMKoro, a TaioKe ycTaHOBJieHHe bo3moxchoctm MHrn- 
OMpoBaHMH ATOa3H0M h r-6-Oa3H0M CMCTeM HeKOTopbiMH npenapaTaMH, o6iia- 
ZiaiOmMMM aHTreJIbMHHTHOM aKTMBHOCTbK). 

MATEPMAJI M METOflMKA 

BoTpMOuec|)ajiOB coOnpajiH H3 xcmbhx Ohhkob Ha cehHepax h AOCTaBjnuiH b 
jiaOopaTopMK) b TepMoeax b pacTBope PnHrepa. Jinn npMroTOBJieHMH (jDepMeHT- 
Hbix OKCTpaKTOB B. scorpii roMoreHH3HpoBajiH c 10 oO^eMaMH cpe/ibi BbmejieHHH 
no MeTO^MKe, onncaHHon paHee (Vykhtestyuk et al., 1984). nojiyneHHbiH tomo- 
reHaT ueHTpH^yrnpoBajm 15 mmh npn 1000 g m 1 °C. Ha^oca^OHHyio >KH£KOCTb 
ueHTpH^yrnpoBajiH 30 mmh npn 12 000g — 3to UHT030JibHafl (f)paKij,Hfl. Mmto- 
xohapmm npoMbiBajiM cpe/iOM Bbi^ejieHMH m ueHTpM(J)yrMpoBajiM 30 mmh npn 
12 000 g. Jinn nojiyneHHfl MMKpocoMajibHOM cjDpaKUHH uMT030Jib 12 000 g ueHT- 
pM(|)yrMpoBajiM npn 105 000 g b TeneHMe 60 mmh. 

KOHUeHTpaUMM MOHOB, Cy6CTpaTOB, KO(|)aKTOpOB, (J)epMeHTHOrO OKCTpaK- 
Ta, 6y(J)epa m pH 6buiM BbiOpaHbi TaKMMM, KOTopbie oOecneHHBajin MaKCMMajib- 
Hyio CKopocTb peaKUMM. HHKyOauHOHHaa cpe^a jxnn onpe/iejieHMH ATOa3bi 
(HO 3.6.1.3) 6buia cjie/iyioinero cocTaBa (mM): 200 TpMC-MajiearabiM 6ycJ)ep 
pH 9.0, 1 SflTA, 2 NaCl , 2 KC1, 4-6 MgCl 2 , 4 MnCl 2 , 4-6 CaCl 2 . 06i>eM 
npo6bI 1.2 MJI, KOJIMHeCTBO 3H3MMHOTO 3KCTpaKTa — 0.1— 0.15 Mr. AKTHBHOCTb 
T-6-Oa3bi (HO 3.1.3.9) onpe£ejnuin no MQTojxy K)Hra m jx p. (Yeung et al., 1967). 
AHajiH3MpyeMaH cpezia co/iepxcajia (mM): 200 Tpnc-MajieaTHoro 6ycJ)epa, pH 7.2, 
6—8 MgCl 2 , 0.1—0.15 Mr 3H3mmhoto 3 KCTpaKTa. nepe# £ 06 aBJieHMeM cyOcTpa- 
tob (3 mM ATO m 70—80 mM T-6-O) npo6bi npeMHKyOMpoBajin b boahhom 6a- 
He npn 37 °C b TeneHne 10 mmh. Hocjie #o6aBJieHMH cyOcTpaTa npo6bi HHKy6n- 
poBajiM 30 mmh b boahhom 6aHe, peaKUHio ocTaHaBJiMBajiM ^o6aBJieHMeM 0.5 mji 
20%-Horo TXY m oxjiaxc^eHMeM Ha nbjxy. npo6bi ueHTpH^yrnpoBajiH 15 mmh 
npn 4000 o6/mmh. B Ha^oca^OHHOM xcmakocth M3MepnjiH co^epxcaHMe Heopra- 
HHHecKoro 4)oc({)opa no KoneTOBy (1980). Onpe^eiieHMe 6e;iKa b 3H3mmhhx 3k- 
CTpaKTax npoBO^MJiM no Jloypn m jxp. (Lowry et al., 1951). KoHCTaHTbi Mnxas- 
jinca (K m ) onpe^eJinjiM rpac|)HHecKH (KopHnui-Boy^eH, 1979). 
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PE3yjIbTATbI H OBCy>KflEHHE 


MaKCHMyM ATOa3H0M aKTHBHOCTH B MHTOXOHJipHaJIbHOH H MHKpOCOMaJIb- 
hoh c|)paKunHx B. scorpii Haxo^MTCH b o6jiacra pH 9.0, a T-6-Oa3H0H — npn 
pH 7.2. 

EbiJio M3y4eHO pacnpejiejieHHe ATOa3H0H aKTHBHOCTH no cy6KJieT04HbiM 
c|)paKUHHM (Ta6ji. 1). HaH6ojibinafl ATOa3Han aKTHBHOCTb npnyponeHa k mhto- 
xohaphhm. B 6ojibiiiHHCTBe xcHBOTHbix KJieTOK ATOa3a B OCHOBHOM npHCyTCT- 
ByeT B MHTOXOHAPHHX H 06 maH aKTHBHOCTb MHTOXOH^pHaJIbHOH ATOa3bI CO- 

CTaBJineT okojio 60—90 % o6men aKTHBHOCTH ATOa3 kjictkh (HBameHKO, 
1982). Oahoh H3 rjiaBHbix cjjyHKUHH ATOa3bi abjihctch aKTHBHbin TpaHcnopT 
HeopraHHnecKHx KaraoHOB 4epe3 MeM6paHy. H3ynaH bjihhhhc pa3JiH4Hbix 
hohob MeTajuiOB Ha ATOa3HyK> aKTHBHOCTb B. scorpii , ycTaHOBHJiH, hto peuiaio- 
mee bjihhhhc OKa3biBaeT hohhhh cocTaB cpejibi HHKy6auHH. npn OTcyTCTBHH 
HOHOB B cpejie HHKy6aUHH THJIPOJIH3 ATO BO Bcex c|)paKUHHX HJieT C HH3KOH 
CKOpocTbio (Ta6ji. 1). OjiHOBajieHTHbie KaTHOHbi (K + , Na + ), BBejieHHbie b cpejiy 
HHKy6auHH, He3Ha4HTejibHO yBejiH4HBajiH rnjipojiH3 ATO, a £ByxBajieHTHbie Ka- 
THOHbl H3MCHHJIH KapTHHy (jjepMCHTaTHBHOH aKTHBHOCTH. KaK H3BCCTHO, Mg 2+ 
Heo6xojiHM juih Bcex cfiepMeHTaTHBHbix peaKUHH, BKJiK>4aiomHX nepeHOc c|)oc- 
cjjaTHbix rpynn. MHTOxoHApHajibHan Mg 2+ -aKTHBHpyeMan ATOa3a nrpaeT cyme- 
CTBCHHyiO pOJIb B OKHCJIHTeJIbHOM (JlOCCjlOpHJIHpOBaHHH. V B. SCOrpii aKTHBHOCTb 
Mg 2+ -ATOa3bi Bbirne b MHKpocoMax, 4eM b mhtoxohjiphhx, ojiHaKO Mn 2+ - h 
Ca 2+ -3aBHCHMbie ATOa3bI HMeJIH £0CTaT04H0 BblCOKyiO aKTHBHOCTb B MHTOXOH- 
jxpnajibHOH (JipaKUHH. HacbimeHne hohbmh Mg 2+ h Ca 2+ HacTynajio npn 4 mM b 
MHKpOCOMaJIbHbIX <})paKUHHX H npH 6 mM — B MHTOXOHJipHaJIbHbIX, Mn 2+ — 
npn 4 mM B o6eHX <J)paKUHHX. 3aBHCHMOCTb BeJIH4HHbI K m MHTOXOHJipHajIbHbIX 
h MHKpocoMajibHbix ATOa3 B. scorpii ot npncyTCTBHH pa3JiH4Hbix jiByxBajieHT- 
Hbix KaTHOHOB npejicTaBJieHa b Ta6ji. 2. Hohm £ByxBajieHTHbix kbthohob no pa3- 
HOMy BJIHHIOT Ha aKTHBHOCTb ATOa3, BblJieJieHHblX H3 JipyrHX napa3HTH4eCKHX 
4epBen. C noMombio thctoxhmhhcckhx mctojiob noKa3aHO, 4to no4TH bo Bcex 
TKaHHX Fasciola hepatica h OHKOcc{)epax Hymenolepis diminuta npncyTCTByiOT 
Mg 2+ - h Ca 2+ -3aBHCHMbie ATOa3bi (Moczon, 1973; Pe3HHK, 1984). Uhtoxhmh- 
4ecKH 6biJio ycTaHOBJieHO, 4to TeryMeHT Ceylonocotyle scoliocoelium cojiepxcHT 
Ca 2+ -ATOa 3 y, ho He Mg 2+ -ATOa3y (Roy, 1980). CxojtHan KapTHHa Ha6jnojiaeT- 


Ta6jiHua 1 

BjIHHHHe pa3JIH4HbIX HOHOB Ha AT<J>a3HyiO aKTHBHOCTb HCCTOJl 
Bothriocephalus scorpii (HMOJib P/mhh/m r 6ejiKa) 

Table 1. Influence of different ions on ATPase activity of cestodes 
Bothriocephalus scorpii (in nmol P/min/mg of protein) 


Hohh 

HccjieayeMafl (frpaKiiHH 

I|HT030JIb 

Mhtoxohziphh 

MHKpOCOMbI 

Be3 HOHOB* 

0 

2.87 ±0.41 

1.07 ±0.09 

+ K + 

0 

4.89 ±0.37 

2.84 ± 0.26 

+ Na + 

0 

10.47 ±0.29 

4.99 ±0.16 

+Mg 2+ 

13.63 ± 1.18 

87.00 ± 1.45 

95.63 ± 9.46 

+Mn 2+ 

45.06 ± 0.50 

179.32 ± 16.40 

156.46 ± 15.66 

+Ca 2+ 

41.28 ± 1.68 

174.86 ± 17.60 

135.51 ± 3.22 


npHMenaHHe. * — MHKy6aiiHOHHaH cpeaa coaepxajia (mM): tphc-200, 
3ATA - 1, ATO - 3, 6ejioK - 0.1-0.15 Mr. 
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Ta6jiHua 2 


KwHeTHHecKwe napaMeTpbi aaeH03HHTpH(J)0C(j)aTa3 Bothriocephalus scorpii 
B 3aBHCHM0CTH OT IIpHCyTCTBHH flByXBajieHTHbIX KaTMOHOB 

Table 2. Kinetic parameters of adenosine triphosphatase of Bothriocephalus scorpii 

upon bivalent cations 


Wccjie^yeMafl 

4>paKUHfl 

KaTHOHbi h hx napaMeTpbi 

Mg 2+ 

Mn 2+ 

Ca 2+ 


K m 

v 

v max 

K m 

Vmax 

K m 

v„, M 

MHTOXOHflpHH 

2.7-10-3 

133.33 

4.8-10-3 

400.0 

66.7-10-3 

1052.63 

M MKpOCOM bl 

3.3-10-3 

200.0 

3.1-10-3 

250.0 

10.5-10-3 

434.78 


n puMe4a h we. K m BbipaxeHa b M, V max — b hmojihx P/mhh/mt 6ejiKa. 


cji b nmueBapmejibHOM h ncuiOBOM TpaKTax Ascaris suum (Langer et al., 1972). 
BHeceHHe b cpetty HHKy6aijHH hohob Mg 2+ Bbi3biBa;io yBejiHueHHe 3 kthbhocth 
ATO a3 jihhhhok Trichinella spiralis (Agosin, Aravena, 1959), F. hepatica (CaB- 
neHKO, 1983), Ascaris suum ( floHMKCjib, 1968), Schistosoma mansoni (Podesta, 
McDiarmid, 1982), Calicophoron ijimai h Eurytrema pancreaticum (BypeHHHa, 
1993). CHHTaeTca, hto flByxBaneHTHbiH k3thoh Heo6xoflHM ana C03,ztaHHH cy6cT- 
paTHoro KOMnaeKca ATOa3bi (Bo;utbipeB, 1985), npnueM He ATO, a komiuickc 
M g 2+ -AT0 (Me 2+ -ATO) HBJiaeTca hcthhhhm cyOcipaio.M ppn MmoxoB/ipnanb- 
Hbix h ttpyrax ATOa3. 

CaMbIMH CHJIbHblMH HHrH6HTOpaMH ATOa3H0H peaKUHH B. scorpii hbjihiotch 
a3Mfl HaTpna h cJ)TopHfl HaTpna, ocoOeHHO b MHKpocoMajibHoit <J>paKitHH 
(Ta6a. 3), mto coraacyiOTca c juunibiMM, nonyMcmibiMH ajih AT<t>a3 C. ijimai h 
E. pancreaticum (BypeHHHa, 1993). 

Hccae^OBaHO pacnpettejieHHe T-6-Oa3 no cy6iaieT04HbiM cJ)paKUH3M 
(Ta6ji. 4), HaH6ojibuiaa aKTHBHOCTb ji0Ka;iH30BaHa b MHTOxoHttpHanbHOH cJjpaK- 
Hhh B. scorpii. Y E. pancreaticum h C. ijimai T-6-Oa3a inyiajiacb b mhtoxoii/iphmx 
h MHKpocoMax, npnneM y C. ijimai aKTHBHOCTb 6 bn a Bbirne b mhtoxohaphhx, a y 
E.pancreaticum — b MHKpocoMax (BbixpecTioK, BypeHHHa, 2001). Y F. hepatica 
4>epMeHT H3ynajrcH b MHKpocoMax (Prichard, Schofield, 1968), y Bunostomum tri- 
gonocephalum (Kumar, 1987), A. lumbricoides (Barrett, Beis, 1973), Litomosoides 
carinii (Srivastava et al., 1970b) h CBoOoflHOxaiByiuHX HeMaTOtt Panagrellus rudivi- 
vus h Turbatrix aceti (Cooper, Ferguson, 1972) — b roMoreHaiax, a y Ascaridia galli 
(Srivastava et al., 1970a) — b OKCTpaKTax 1300 g, MUTOxoRupnax h MHKpocoMax. 
^nana30H aKTHBHOCTen T-6-0a3bi y rejibMHHTOB KOJieSjieTca b npettejiax ot 
0.05—0.09 (Barrett, Beis, 1973; Korting, Barrett, 1977) po 39.6 hmojich P/mhh/mt 
OejiKa (McManus, Sterry, 1982; BbixpecTioK, BypeHHHa, 2001). MaKCHMaJibHbie 
KaTajIHTHHeCKHe aKTHBHOCTH T-6-0a3bI ObLTM H 3 V'-ieilbI B 6oJIbUIHHCTBe MblUIH H3 
no3BOHOHHbix h 6ecn03B0H04Hbix (Surholt, Newsholme, 1981). J],Hana30H aKTHB- 
HOCTen ot 0.1 tto 8.0 mkmojib P/MHH/Mr 6enKa: HaHBbiciuaH aKTHBHOCTb, Ha6mo- 
ttaeMaa b jieTaTe;ibHbix Mbiumax ocbi Vespa vulgaris, notto6Ha neneHH Kpbicbi. 

Faro k o3o- 6-c[) oc (j> ara 3 a , aBnaacb m e Ta.ia o i i p ore h h o m , Tpe6yeT o6«3aTejibHoro 
npHcyrcTBHH HOHa Mg 2+ . B OTcyrcTBHH hohob Mg 2+ aKTHBHOCTb (JiepMeHTa 
B. scorpii yMCHbiuaercn b HHT030Jie 12 000 g Ha 115 %, b UHT030Jie 105 000 g — 
Ha 54 %, b MHTOxoHttpHHX — Ha 223 %, b MHKpocoMax — Ha 24 %. H3yuaa bjih- 
BHHe KOHlteHTpaitHH Mg 2+ Ha aKTHBHOCTb T-6-0a3, o6HapyXCHJlH, MTO Hacbime- 
HHe cpeflbi HHKy6aitHH HacTynano b MHKpocoManbHofi (JipaKitHH npn 6 mM, a b 
MHTOXOHiipHajIbHOH — npH 8 mM. 3aBHCHMOCTb BejIHHHHbl K m MHTOXOHflpHajIb- 
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Tabjinua 3 

3<j)<j)eKT HOHOB H HHrHbHTOpOB Ha ATOa3HyiO aKTHBHOCTb 
Bothriocephalus scorpii ( % ot kohtpojih) 

Table 3. Influence of ions and inhibitors on ATPase activity 
of Bothriocephalus scorpii (in % to control) 


MoHbl, HHrH6HTOpbI 

Mg 2+ 

Mn 2+ 

Ca 2+ 

Cpe/ta HHKybauHH 

100 

Mhtoxohaphh 

100 

100 

+ NaN 3 (5 mM) 

-48.3 

-50.2 

-27.3 

+ NaSCN (5 mM) 

-3.8 

-21.4 

0 

+ NaF (30 mM) 

-37.2 

-31.3 

-79.0 

+HCOI (3 mM) 

+ 12.6 

+37.2 

-9.9 

+ AXIO (3 mM) 

+ 100.5 

+ 128.1 

+ 110.8 

+ 2.4-flH<D (20 mM) 

+38.3 

+47.9 

-2.7 

+ nXMB (5 - 10“ 4 M) 

-29.7 

+ 10.6 

-35.5 

+J1XME + a TT 

-19.3 

-12.0 

-13.9 

Cpe^a HHKybauHH 

100 

M W KpOCOM bl 

100 

100 

+ NaN 3 (5 mM) 

-60.6 

-100 

-100 

+ NaSCN (5 mM) 

-20.2 

-67.5 

0 

+ NaF (30 mM) 

-100 

-42.5 

-100 

+HCOJ (3 mM) 

+66.0 

+ 100 

-81.5 

+ MO (3 mM) 

+ 144.9 

+ 105.2 

+82.1 

+ 2.4-aHO (20 mM) 

+66.7 

+39.6 

-6.4 

+ nXMB (5-10- 4 M) 

-90.3 

-1.4 

+3.6 

+F1XMB + aTT 

+88.5 

+46.2 

+32.0 


Hbix h MMKpocoMajibHbix (|)paKUMM ot npMcyTCTBHH HOHOB Mg 2+ npeaciaBJieHa 
b Ta6ji. 5. HeKOTopbie aBTopbi npn onpeaejieHHH aKTHBHOCTH T-6-Oa3bi b HHKy- 
6aijMOHHyK) cpezty He bhochjih hohh Mg 2+ (Prichard, Scofield, 1968; Cooper, 
Ferguson, 1972), oziHaKo zuifl onpeaejieHMH (|>epMeHTa b jiHTHHKax h B3poc;ibix 
A. lumbricoides 6buio Heo6xoaHMo 5 mM Mg 2+ , a b A. galli, S. cervi h L. carinii — 
10 mM Mg 2+ (Srivastava et al., 1970a, b; Anwar et al., 1977). 

CKopocTb r-6-0a3Hon peaKifHH pacTeT c yBejinneHMeM KOJinnecTBa ao6aB- 
jieHHoro cy6cTpaia, ociaBancb nocTOHHHOH npn KOHueHTpaunH ero b npo6e b 

TabjiHixa 4 

PacnpeaejieHHe aKTHBHOCTH rjnoK030-6-cj)oc<j)aTa3 Bothriocephalus 
scorpii no cybmieT04HbiM (J)paKUHHM (b hmojihx P/mhh/m r bejnca) 

Table 4. Distribution of activities of glucose-6-phosphatases 
of Bothriocephalus scorpii subcellular fractions 
(nmol P/min/mg of protein) 


HccjiejiyeMafl (frpaKUHfl 

AKTHBHOCTb 

U,HT030JIb 12 TbIC. g 

7.12 + 0.67 

Mhtoxohaphh 

26.40 ± 3.50 

U,HT030JIb 105 TbIC. g 

5.59 ± 0.25 

M HKpOCOMbI 

8.60 ± 1.08 
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Ta6jiHua 5 


KHHeTHHecKHe napaMeTpw rjiK)K03o-6-{^oc$aTa3 
Bothriocephalus scorpii 

Table 5. Kinetic parameters of glucose-6-phosphatases 
of Bothriocephalus scorpii 


HccjienyeMaa 

T^K)K030-6-(t)0C(t)aT 

Mg 2+ 

4>paKUHfl 

K m 

v 

v max 

K m 

^max 

MHTOXOHitpHn 

66.7 -10~ 3 

71.43 

28.57 -10~ 3 

153.84 

MHKpOCOMbl 

833.3-1(T 3 

80.0 

2.0-10‘ 3 

21.74 


npHMenaHHe. K m BbipaxeHa b M, V max — b hmojihx P/mhh/mf 6ejiKa. 


MHTOXOHJtpHaJIbHOH (JipaKUHH 70 mM, B MHKpOCOMajlbHOH (j)paKUHH — 
80 mM. BeJIMHHHbl K m MHTOXOHJtpHajIbHblX H MHKpOCOMajlbHblX (J)paKUHH npe/t- 
CTaBJieHbi b Ta6ji. 5. HacbimeHHe (JjepMeHTa cyScTpaTOM y pa3Hbix rejibMHHTOB 
npOHCXO/lHJIO npH pa3HbIX KOHUeHTpaUH5IX f-6-O: B JIH4HHKaX H B3pOCJIbIX 

A. lumbricoides — npn 8 mkM (Saz, Lescure, 1967), b jiHHHHKax H. contortus 
h B3pocjibix L. carinii — npn 10 mkM (Srivastava et al., 1970b), b A. galli, S. cer- 
vi, C. ijimai, E. pancreaticum (Srivastava et al., 1970a; Anwar et al., 1977; Bbixpe- 
ctiok, EypeHHHa, 2001) — npn 10 mM, b njiepouepKonztax S. solidus h Mapmax 
F.hepatica (Prichard , Schofield, 1968; Korting, Barrett, 1977) — npn 40 mM, 
b JiHHHHKax paHHen CTaunn, lOHbix h B3pocjibix O. cuniculi (Hutchinson, Fernan¬ 
do, 1974) h CBo6oaHOxcHBymHx HeMaToaax P. redivivus h T. aceti (Cooper, Fer¬ 
guson, 1972) — npn 80 mM. 

fljifl aHajiH3a cbohctb T-6-Oa3bi 6buio nccjiejtOBaHO bjihhhhc pa3JiH4Hbix 
3(64)eKTOpOB Ha aKTHBHOCTb (JiepMeHTa B. scorpii. rjIIOK03a, HBJI5I5ICb KOHeHHbIM 5 
npo/tyKTOM T-6-Oa3H0H peaKUHH, aKTHBnpyeT MHTOxouztpHajibHyio (+ 56>%) h 
MHKpocoMajibHyio (+3.4%) T-6-Oa3y B. scorpii. NaF b KOHuempauHH 2 mM 
aKTHBHpyeT MHTOxoH/tpHajibHyio Ha 10.5 % h uHrufinpyeT MHKpocoMajibHyio 
r-6-Oa3y Ha 15.8 %. B MHKpocoMax F. hepatica T-6-Oa3a TaKxce 6biJia hhhi6h- 
poBaHa NaF (Prichard, Schofield, 1968). npn BBeaeHHH aHHOHa HCO -3 b koh- 
ueHTpaitHH 20 mM b HHKyfiauHOHHyio cpeay yBejiHHHBajiacb aKTHBHOCTb 
T-6-Oa3bI B MHTOXOHJtpHajIbHOH (JjpaKUHH Ha 132 %, a B MHKpOCOMajlbHOH — 
Ha 45 %. U,HTpaT b KOHueHTpaitHH 10 mM ymeTaji aKTHBHOCTb MHTOxoHjtpnajib- 
Horo (J)epMeHTa Ha 46.3 %, a MHKpocoMajibHoro — Ha 36 %. B cbh3h c tcm hto 
jtByxBajieHTHbie KaTHOHbi hbjuhotch HHrn6HTopaMH T-6-Oa3bi, HHTepecHO 6biJio 
nocMOTpeTb BJiHHHne Cu 2+ (10 mM) Ha aKTHBHOCTb (fiepivieHTa B. scorpii. KaTHOH 
Cu 2+ HHrHfinpyeT T-6-Oa3y b MHTOxoHjtpnajibHOH (jjpaKUHH Ha 9.5 %, b mhkpo- 
coMajibHOH — Ha 22.6 %. 

X(HTHOTpeHTOJI (ATT) B KOHUeHTpaUHH 0.1 mM aKTHBHpOBaJI MHTOXOHJtpnaJIb- 
Hyio T-6-Oa3y B. scorpii Ha 50.7 %, ho HHrHGnpoBaji MHKpocoMajibHyio Ha 
11.3 %. 3ATA OKa3biBaeT cneun(J)H4ecKoe aencTBHe Ha MeMfipaHHbie cTpyKTy- 
pbl, 4T0, BHJtHMO, OfiTHCHHeTCH O0pa3OBaHHeM KOMnJieKCOB C JtByXBajieHTHbl- 
mh KaTHOHaMH. Mbi ofiHapyxauiH, 4T0 3ATA b KOHueHTpaitHH 1 mM yrHeTaeT 
h MHTOxoHjtpnajibHbie (41.1 %), h MHKpocoMajibHbie (34.0 %) T-6-Oa3bi B. scor¬ 
pii. H3y4an T-6-Oa3y b roMoreHaTax h MHKpocoMax Mbirnu B3pocjibix A. lumbri¬ 
coides h jih4hhok, aBTopbi (Saz, Lescure, 1967) bbojihjih b cpejty HHKyfiauHH 
5 MKMOJieii Mg 2+ h 0.25 mkmojich 3ATA. no cpaBHeHHio c kohtpoji bHbi mh npo- 
6aMH (6e3 Mg 2+ h 3ATA) aKTHBHOCTb (J>epMeHTa b roMoreHaTax Mbirnu B3poc- 
jibix A. lumbricoides yBejiH4HBajiacb b 30 pa3, b roMoreHaTax jih4hhok — 
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Ta6jinua 6 


BjiHHHue aHTrejibMHHTHbix npenapaTOB Ha aKTHBHOCTb 
aiieH03HHTpHcJ)occJ)aTa3 b mhtoxohaphbx Bothriocephalus scorpii 

(% OT KOHTpOJlfl) 

Table 6. Influence of anthelmintic preparations on activity 
of adenosine triphosphatases in mitochondrions 
of Bothriocephalus scorpii (% to control) 


AHTrejibMHHTHbie 
npenapaibi (10 -4 M) 

Ca 2+ -ATOa3a 

Mn 2+ -ATOa3a 

Mg 2+ -ATOa3a 

Ehthohoji 

-32.9 

-28.05 

-58.6 

Okchhha 

-9.8 

-38.35 

-45.2 

T-937 

-11.6 

-39.50 

-72.8 

r-1028 

+5.4 

-46.60 

-71.6 

FIpa3HKBaHTejib 

-5.5 

+ 1.8 

-8.3 

TpHXJiopocJieH 

-56.6 

-52.1 

-75.6 

AueMHjiocjjeH 

-6.3 

+5.5 

-10.2 

THa6eHaa30Ji 

-6.1 

+3.0 

-13.8 

OeH6eHAa30Ji 

-10.4 

+ 15.9 

-25.5 

flOJIHTpeM 

-7.2 

+9.7 

-29.5 


b 1.5 pa3a, a b MHKpocoMax Mbirnu B3pocjibix h jihhhhok - b 5 h 2.7 pa3a coot- 
BeTCTBeHHO. Xotb r-6-Oa3a H3 neneHH MjieKonHTaiomHX HHrH6HpoBajiacb ATO 
h AJIO (Nordlie, 1974), ho ohh He hmcjih HHrH6Hpyiomero a^eKTa Ha mhto- 
xoHapHajibHbie h MHKpocoMajibHbie T-6-Oa3bi B. scorpii. ATO 3kth BHpoBaji mh- 
ToxoHflpHajibHbiH (J)epMeHT Ha 742 %, a MHKpocoMajibHbiH — Ha 2096 %, a 
AJIO — Ha 207.5 h 407.5 % cootbctctbchho. 

rioflBOflH HTor npoBeaeHHbiM 3KcnepHMeHTaM, moxcho caejiaTb BbiBoa, wto 
MHTOXOH^ pHaJlbHbie H MHKpOCOM3JIbHbie ((ipaKUHH ()6aa,aaiOT ATOa3HOH aKTHB- 
HOCTblO, 33BHCHMOH OT npHCyTCTBHH KaTHOHOB Mg 2+ , Mn 2+ , Ca 2+ , H T-6-Oa3- 
HOH aKTHBHOCTblO. 

ATOa3a hbjihcicm ojihoh H3 napunaabiibix peaiajHH OKHCJiHTejibHoro <J>oc- 
(J)OpHJIHpOBaHHa, H3MeHeHHe 3KTHBHOCTH KOTOpOH nOfl BJIHHHHeM aHTTCJlbMHH- 

Ta6jiHixa 7 

Bjihhhhc aHTrejibMHHTHbix npenapaTOB Ha aKTHBHOCTb 
rjnoK030-6-cJ)occ))aTa3 Bothriocephalus scorpii (% ot kohtpojih) 

Table 7. Influence of anthelmintic preparations on activity 
of glucose-6-phosphatases of Bothriocephalus scorpii (% to control) 


AHTrejibMHHTHbie 
npenapaTbi (10 -4 M) 

Mhtoxohjiphh 

MHKpOCOMbI 

Ehthohoji 

-28.8 

+40.7 

Okchhhh 

-43.7 

-17.4 

T-937 

-24.6 

-18.6 

r-1028 

31.8 

+ 10.4 

Flpa3HKBaHTejib 

-6.5 

+4.5 

TpnxjiopocjjeH 

-10.2 

+ 15.0 

AueMHHocj)eH 

-1.1 

-36.2 

Tna6eHiia30Ji 

-12.5 

+20.8 

0eH6eHiia3OJi 

-5.4 

-7.1 

flOJIHTpeM 

-8.7 

+3.4 
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THKa moxcct npMBecTH k cepbe3HbiM HapyuieHHHM 3HepreTHHecKoro oOMeHa 
rejibMHHTa. Ilpn paOoTe ATOa3H0H CHCTeMbi npHHHMaeT yuacTne TOJibKO uenb 
nepeHOca OHeprnn, hto no3BOJineT b hhctom BH^e HaSnio^aTb ^encTBne hhth- 
6htopob. Bbijio HcnbiTaHO ^ewcTBue paaa aHTrejibMHHTHbix npenapaTOB H3 pa3- 
HblX rpynn aKTHBHbIX COe^HHCHHH Ha aKTHBHOCTb MHTOXOH^pHaJIbHblX AT- 
Oa3 (Ta6ji. 6). Kap6aMaT6eH3HMH£a30Jibi, HMeiomne pa3JiHHHbie 3aMecTHTejin 
b nojioxceHHH 5 (6) 6eH3HMH^a30JibHoro KOJibua, ^encTByiOT Ha chhxchhc Mac- 
cbi napa3HTOB b xo3HHHe. K 3TOMy paay coe^HHeHHH othochtch ™a6eH,aa- 
30ji h 4)eH6eH^a30Ji, KOTopbie y rejibMHHTOB pe3KO CHHxcaeT noTpeOjieHne h o6- 
MeH 3K3oreHHOH rjiiOK03bi no cpaBHeHHK) c KOHTpojieM (McCraken, Tay¬ 
lor, 1983). 3th npenapa™ He3HauHTejibHO HHrnOnpyiOT Ca 2+ - h Mg 2+ -ATOa3bi 

B. scorpii , a Mn 2+ -ATOa3y aKTHBHpyiOT. TpHXJiopo(J)eH h 6hthohoji, HBJiHHCb 
np0THB0TpeMaT0^03HbIMH H np0THB0UeCT0£03HbIMH CpeaCTBaMH, BbI3bIBaiOT 
Heo6paTHMoe HapymeHHe ^BHraTejibHOH aKTHBHOCTH uecTO# h TpeMara^, Be^yT 
k pa3pyineHHio TeryMeHTa. Tpnxjiopo(|)eH CHJibHee Bcex aHTrejibMHHTHKOB 
HHrH6npoBaji Bee Tpn ATOa3bi B. scorpii. Ehthohoji (npe^CTaBHTejib 6nc(|)e- 
HOJia), OKCHHHa (npoH3BO^Hoe 6HTHOHOJia), npenapa™ T-937 h T-1028 
(npe^CTaBHTejin cajiHUHJiaHHJiHHOB) CHJibHee HHrnOHpoBajiH Mg 2+ -ATOa3y, 
neM Ca 2+ - h Mg 2+ -ATOa3bi. Cpe^n cpe^CTB jieueHHH uecT0^030B 3acjiy>KHBaeT 
OCo6orO BHHMaHHH npa3HKBaHTeJIb, o6jia^aK>mHH BbICOKOH aKTHBHOCTbK) 
no OTHOineHHio k uonojibm n nojiOB03pejibiM uecTO^aM TenjiOKpoBHbix >kh- 
bothmx, ho Ha ATOa3bi B. scorpii 3tot npenapaT He OKa3biBaeT 3aMeTHoro 
ZiencTBHH. Harnn aaHHbie corjiacyiOTcn c ^aHHbiMH no HHrn6npoBaHHio ATOa3 
aHTrejibMHHTHKaMH, nojiyneHHbiMH ^jih S. mansoni, F. hepatica, E. pancreaticum, 

C. ijimai (Nechay et al., 1980; EeHe^HKTOB, 1982; CaBueHKO, 1986; BypeHH- 
Ha, 1993). 

rjnoK03o-6-(})oc(})aTa3a ocBoOo^caaeT nnoK03y H3 MbimeuHoro rjiHKoreHa 
h rjnoKOHeoreHHbix npoayKTOB. M3MeHeHne ee aKTHBHOCTH no jx bjihuhhcm aHT¬ 
rejibMHHTHbix npenapaTOB MOxceT npHBecTM k HapyuieHHHM aKTHBHoro TpaHC- 
nopTa h 3HepreTHuecKoro o6MeHa. Pe3yjibTara bjihhhhh aHTrejibMHHTHbix npe- 
nap aTOB Ha aKTHBHOCTb MHTOXOH^pHaJIbHblX H MHKpOCOMaJIbHbIX T-6-0a3 
B. scorpii npeacTaBJieHbi b Ta6ji. 7. Han6ojiee 3(J)(J)eKTHBHbiM aHTrejibMHHTH- 
kom jjjih MHToxoHapnajibHOH T-6-Oa3bi 6bui okchhhji, T-1028 h Ohthohoji, a 
ZUih MHKpocoMajibHOH — aueMHaocjjeH, T-937 h okchhhji. OcTajibHbie aHTrejib- 
MHHTHKH B MHTOXOHJIpHaJIbHOH (jjpaKUHH HMeJIH He3HaUHTeJIbHbIH HHTH6HpyiO- 
IUHH 3(J)(J)eKT, a B MHKpOCOMajIbHOH (|)paKUHH JjaXCe aKTHBHpOBajIH (JiepMeHT. 
MHTOxoH^pnajibHaH T-6-Oa3a C. ijimai HHrHOnpoBajiacb THa6eHaa30Ji0M Ha 
36.2, 6hthohojiom — Ha 29.4; T-1028 — Ha 28.3; (J)eH6eHaa30Ji0M — Ha 27.1; 
okchhhjjom — Ha 21.5 % (BbixpecTiOK, BypeHHHa, 2001). JX pyrnx aaHHbix no 

BJIHHHHK) aHTrejibMHHTHKOB, H3yuaeMbIX HaMH, Ha aKTHBHOCTb T- 6-0a3bI He 
oOHapyxcHJiH. 

AHajiH3Hpyn aaHHbie o aencTBHH aHTrejibMHHTHbix npenapaTOB Ha Mg 2+ -, 
Ca 2+ - h Mn 2+ -ATOa3bi h T-6-Oa3bi, moxcho c^ejiaTb BbiBoa, hto AT<J>a3bi 6ojiee 
uyBCTBHTejibHbi k H3yuaeMbiM npenapaTaM. lloaTOMy ATOa3a moxcct 6biTb xopo- 
uien Mo^ejibio juih ycTaHOBjieHHH ^chctbhh aHTrejibMHHTHbix npenapaTOB, 3a- 
TparnBaioiHHX 3HepreTHuecKHH o6mch uecma. 
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PHOSPHATASES OF CESTODES BOTHRIOCEPHALUS SCORPII 
AND INFLUENCE OF SOME ANTHELMINTIC PREPARATIONS 
ON ACTIVITIES OF THESE ENZYMES 

E. A. Burenina 

Key words : Cestoda, Bothriocephalus scorpii , adenosine triphosphatase, glucose-6-phospha- 
tase, anthelmintic, mitochondrion, microsomes. 

SUMMARY 

Activities and properties of adenosine triphosphatases and glucose-6-phosphatases in 
microsomal fractions of cestodes Bothriocephalus scorpii were studied. The highest activity 
of these enzymes was observed in mitochondrial fractions. The influence of different ions 
and effectors is studied. The effect of 10 anthelmintic preparations on activities of the enzy¬ 
mes was investigated. Trichlorophen, bitionol, oxinide, G-937 and G-1028 were found to 
be most effective preparations for ATPases. Oxinide, bitionol, G-937, G-1028, and acemi- 
dophene were the most effective preparations for G-6-Pases. 


140 



